Background: First-born children are at higher risk for development of a range of immune-26 mediated diseases. The underlying mechanism of 'birth-order-effects' on disease risk is 27 largely unknown, but in utero programming of the child's immune system may play a role.
Tr1:
Type 1 regulatory T cells
INTRODUCTION
determined to be greater than 98% by flow cytometry (anti-CD3/APC-eFlour780 antibody 142 (eBioscience, San Diego, CA)). below the detection limit. Signals below the lower detection limit were set to 0.5 x the lower 177 detection limit and samples with zero values were set to 0.1 x the lower detection limit. For 178 IL-4, 21% of the measurements were below the detection level, and 11% were undetectable; 179 for IL-5, 18% of the measurements were below the detection level; for IL-17, 11% of the 180 measurements were below the detection level and 25% were undetectable. Table S1 ). Estimates of PCA was applied to all 21 variables of T cell activation markers and cytokines after scaling. from Th1 markers (IFN-γ, TNF-α, CD154 and early activation (CD69)) (PC3, Figure 4C & 256 D). PC3 did not relate to the birth-order ( Figure 4E ).
181

Statistical analyses of immune mediator measurements
Main findings 259
We identified a functional divergence in activated cord blood T cells relating to birth-order.
260
T cells from first-born children exhibited reduced IL-10 production and CD25 expression on exists (24), CD25 hi FoxP3 + CD127 lo are generally accepted as markers of Tregs (24). As we 292 did not look specifically for Treg identification in this study, we had only data available for 293 CD25. We therefore used CD25 expression patterns in unstimulated cord blood T cells to 294 make a proxy for the percentage of Tregs (identified as CD4 + CD25 + ) in cord blood. CD25 is 295 constitutively expressed on Tregs, whereas activated effector T cells up-regulate CD25 296 expression. Since we observed no activation of CD8 + T cells in unstimulated cord blood, we 297 used this observation to imply that the number of recently activated effector CD4 + T cells 298 (with CD25 + ) would accordingly be low in the cord blood of these infants. This is in line 299 with earlier studies that have identified only very few activated T cells in cord blood (25).
300
Thus, we assumed that the CD4 + CD25 + subset identified here represent cord blood Tregs.
301
This is further supported by a comparable percentage of CD4 + CD25 + Treg cells in a previous 302 study (26). 
